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Helically coiled structures (HCSs) are specific type of micro-/macro-architectures of great 
importance  for applications ranging from flexible electronics, biomimetic robotics, 
electromechanical sensors, energy harvester, composites to biomimetic templates for tissue 
engineering applications. Varieties of methodologies have been used to fabricate such HCSs 
based architectures [1]. Nevertheless, the majority of the research has characterized synthetic 
HCSs based architectures at macroscale, it is highly desirable to reduce the size of the present 
HCS to facilitate integration with emerging micro-/macro-systems. Therefore, herein, we 
fabricated low cost, light weight microscale elastomeric HCSs based architectures with large 
number of degrees of freedom, elastic elongation close to the theoretical limit and high 
adaptability. These HCS based architectures were fabricated using a single step scalable, 
direct-write electrohydrodynamic fabrication technique. The fabrication technique coined as 
electro-writing combines wet-electrospinning and 3D priming framework to generate on-
demand HCSs based 3D architectures with controlled density, material content, lattice 
structure, porosity and geometrical configuration. We fabricated elastomeric HCSs based 
architectures from synthesized poly(butylene succinate-co-dilinoleic succinate) (PBS-DLS) 
copolymer [2]. Theoretical analysis was performed to document the evolution of HCS during 
electro-writing. Combination of tensile and normal component of electric force acting on the 
electrospun jet as well as the surface tension of the liquid bath were found responsible for the 
formation of helically coiled structures, both in PBS-DLS copolymer as well as in poly( -
caprolactone)(PCL used as reference material) (Fig. 1,2).  
  
Fig. 1HCS derived from PCL Fig. 2 HCS derived from PBS-DLS 
copolymer: highly porous surface can be 
seen 
 
These HCS based architectures were characterized as a function of the electro-writing 
process parameters. Their mechanical properties at micro as well as macro length scales were 
measured. High elongation rates with appreciable strength were noted at both micro/macro 
length scales. The researchers believe that the performed design and analysis of HCS based 
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